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ARID FARMING IN UTAH.
(First Report of the State Experimental Arid Farms.)

JOHN A. WIDTSOE -LEWIS A. MERRILL.

A.

GENERAL INTRODUCTION.

WHY ALL THIS TALK ABOUT ARID FARMING?

The present high position of Utah among the great commonwealths is due to the practice of irrigation. According to the last
census, about 983 square miles are now being irrigated; and yet
only a small fraction of Utah's water supply is llsed for purposes
of irrigation. With the adoption of improved methods of using
water, and the construction of mighty reservoirs to store the floods
of spring, the irrigated area in this State will be largely increased.
It is not at all improbaWe that in time the water supply may be
made to irrigate ten times the area now under irrigation, though
generations may pass before this is realized.
The total area of Utah is 82,190 square miles. The 983 square
miles now under irrigation form a trifle more than one per cent of
the land in the State; even when the irrigated area shall have been
increased, in some happy future, to 10,000 square miles, only a
little more than 12 per cent of our lands will be under irrigation
farming. There will still be leff over 72,000 square miles, or nearly 45,000,000 acres of arid land within the boundaries of the
State. At the present time mor~ than 50 million acres are unused.
A large portion of these lands, perhaps one half, is mountainous;
the remainder is located in the valleys and on the table lands of
the State. In the mountains, where the sheep and the loggers have
been controlled, trees, shrubs and grasses grow in considerable ·
abundance; and the lower lands are covered, for the most part,
with a luxurious growth of sage brush, greasewood, rabbit brush,
sunflowers and other plants characteristic of ~estern deserts. The
soils are intrinsically fertUe; the rainfall is low.
These millions of acres of unused lands-enough for the
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founding of an empire-are in our State, a.nd will ever remain
here; there is no probability that by natural causes, the water
supply will be increased sufficiently to irrigate the deserts; we
are not now utilizing these lands; they are an undeveloped resource of the State. What can be done with these lands in order
that they may aid in the development of the prosperity of our
State? The indications of modern experience are that the deserts
can be made wealth producers. How can this be done? These are
questions which the serious, thinking lovers of this State hold to
be of high importance, and which have led to the recent, general
discussion of arid farming.

2.

EARLY ATTEMPTS AT ARID FARMING.

What can be done with the deserts? This question is not a
new one. The pioneers of 1847, in the midst of the first canal
building asked it; their descendants, after having extended the old
canals and built new ones, still asked the same question; and today, when more land is irrigated than has ever been irrigated before, the thinking men of the community consider the serious question of utilizing the so-called dry lands of the State.
The pioneers of Utah had been brought up in countries where
irrigation was an unknown practice. The artificial watering of the
soil seemed to them an unattractive and laborious addition to the
art of agriculture. Many of them, therefore, tried to raise different crops without ~rrigation. Among numerous failures, some
trials proved successful. It was noticed, especially, that wheat and
other grains, in certain districts, and in favorable years, gave fair
returns without the addition of ~ drop of water, except such as
fell as snow and rain.
At least as early as 1866, successful arid farming was practiced in Bear River City; and early in the seventies, arid farming
was found to be profitable on the sand ridge between Ogden and
Bountiful. Even to-day, the latter locality is covered with magni:..
ficent arid farms. N early twenty years ago, arid farming was
tried in Cache Valley and the northern districts, and is now an
established practice in those localities. In other places it seemed
less successful. South of Salt Lake City, farming without irrigation has very seldom' been tried, and until recently, a strong prejudice has existed there against the practice.
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W ithin th e last few years, the thoughts of Utah farmers haVf~
returned to th e possibilities of the arid farm; for it seems that the
g rowth of the popu.lation has been more rapid than the construction of canals, and, as a consequence, many young men have found
themselves without sufficient irrigated land to consume all of their
energ ie , and have been led into a study of the va.lue of the arid
farm.. O thers, again, have found that irrigated land, 'used' for
g rain-rai ing, considering the cost of water, does not 'return a
fair interest on the capital invested, and on the labor expended.
Such thoughts have again led to the consideration of the arid
farm , where grain may be grown at a small cost. There can be
no doubt, in the ~inds of those who have studied the question, that
extensive wheat growing on the irrigated lands of Utah, is a thing
of the past. Sugar beets, potatoes, tomatoes, garden vegetables~
frui t and other crops will cover the lands below the canals, while
the wheat farms will be above.

3.

THE BEGINNING OF THE SYSTEMATIC STUDY OF ARID
FARMING.

T he possibilities of the reclamation of the deserts without
irrigati on has been a frequent topic of discussion among the officers of the U tah Experiment Station, since at least 1895. As our
knowledge of the soil and climatic conditions of the State became
more extensive and certain, it seemed more and more probable
that certain crops could be grown profitably in many places without
irrigation. A t last, in the summer of 1901, the systematic investigation of the question was undertaken.
John A . W idtsoe and Lewis A. Merrill, director and agronomist, respective.ly, of the Utah Experiment Station, devoted a
large portion of the summer to a study of the conditions under
which successful arid farming was being practiced, and at the same
time a careful study was made of the rainfall, and other clim?tic
conditions prevailing in different parts of the State, with reference
to the ex tension of arid farming. The results of this investigation were published as Bulletin No. 75 of the Experiment Station.
The g eneral conclusion of the work was that arid farming would
undoubtedly be successful over a large portion of the State, including many of the southern districts. The suggestion was made
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in this publication that to test so important a matter further, the
State might establish a series of experimental farms in various portions of the State, upon which the possibilities of arid farming
could be investigated in a thoroughly scientific manner. This report
was widely circulated and attracted much notice.

4.

THE HISTORY OF THE ARID FARM BILL.

In accordance with the suggestion made in Bulletin No. 75 ,
correspondence relating to the establishment of the experimental
arid farms , was opened with Governor Heber M. Wells. The
Governor took a lively interest in the matter, and assisted the cause
materially by recommending, in his message to the legislature ' of
I903, that the proposed farms be established and supported by the
State. His recommendation was as follows:
"A practical suggestion comes to me from the director of the
Agricultural Experiment Station, at Logan, in reference to the
establishment and maintenance, by the State, of a number of experimental farms for the purpose of demonstrating the best use
to which the present unused or dry lands of the State may be put.
Past experience in the reclamation and productiveness of .lands
long regarded as useless confirms the beJief that the further agricultural possibilities of thousands of acres are scarcely dreamed
of by the majority of our people. Just what these possibilities
are, would be, of course, a matter of ascertainment by trial and experiment. Whether the sage brush and sunflower can be supplanted by drought-resisting forage plants that will yield at least one
good crop a year, and whether in the economy of things the dry
lands may be made to yield our wheat supply of the future, leaving the costly irrigated lands for more profitable crops-these are
questions which the establishment and operation of small experimental farms in different sections would soon answer. These
farms need not be large, perhaps covering not more than forty
acres each. The land could no doubt be obtained without cost to
the State. The expense of breaking the land, . fencing, building
sheds, and planting the first crop is estimated at not exceeding
$7,500.00 for five forty:-acre farms. The cost of carrying on experiments thereon might be $5,000 more per year. The work of
demonstration could doubtless be finished in five years. The
annual expense, after the first year, for labor, superintendence~
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record keeping, preparing results for publication, printing, apparatus and incidentals, should not exceed $5,000.00. For the
first five years, therefore, the cost would not be more than $27,500,
while the resulting benefit to Utah Agriculture would in all probability be so great as to make the investment a splendidly profitable
{)jje. The subject is practical and interesting, and I present it as
e minently worthy of your consideration."
Following the opening of the legislature, a bill was drafted
by the director of the Station, which was submitted to the members
of the legislative body. The bill was introduced in their respective
houses, by Senator Henry Gardner and Representative Stephen L.
C hipman. The bill immediately gained much friendly support and
passed both houses without a dissenting vote.
Among those who gave especial assistance in making the bill
:a law were Senator Willis Johnson, and the late Apostle Abram
O wen Woodruff.

5.

THE TEXT OF THE ARID FARM BILL.

EXPERIMENT AL FARMS ON ARID LANDS.
An Act establishing experimental farms to investigate and demonstrate
the best methods of reclaiming the dry or arid or non-irrigated
lands of the State of Utah, and ":laking appropriation tHerefor.

Be it enacted by the Legislature of the State of Utah:

Section I. Five experimental farms established. That ,in
()rder to investigate and demonstrate the conditions under which
useful plants may be grown on the dry or arid or non-irrigated
lands of the State of Utah, and to determine the kind of plants
best adap'ted for growth on these lands, there shall be established
five experimental farms, or as many more as may be maintained
by the appropriation designated in Section 7.
Sec. 2. Manner of conducting. That it shall be the duty
of those having said experimental farms in charge to secure seeds
from this and other countries of the world, of plants that are
thought suitable for growth on dry lands, and to observe and record the growth, yield and composition of the plants grown from
seed so secured ; to investigate and determine the methods of soil
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treatment by which the soil water is best conserved; to investigate
the possibilities of grazing on dry lands which have been seeded
to different crops, and to undertake such other experiments and
demonstrations as may be deemed advisable, having in view the
reclamation of the dry or arid lands of the State.
Sec. 3. Only one in a county. How selected. That riot more
than one of said experimental farms shall be .located'in one county; that the said experimental farms shall be located in districts
where there are-large areas of dry land, that may not in the near
future be brought under irrigation; and that the locations of said
experimental farms shall be selected under the direction of the
board of trustees of the Agricultural College of Utah.
Sec. 4. Under direction of Agricultural College. That the
actual work of experimentation and demonstration on said experimental farms shall be under the direction of the Agricultural Experiment Station of the State Agricultural College; that the officers of the said State Experiment Station, after having made selection of the locations of the said experimental farms, are hereby
authorized and required to proceed to carry out the provisions of
this act.
Sec. 5. Annual report to be published. That the State Experiment Station shall prepare and publish, or cause to be prepared
and published, full and complete annual reports of the work accomplished on said experimental farms; that an edition of not less
than 6,000' copies shall be publi.shed annually and distributed free
of charge to all State and county officials, newspapers and interested citizens.
Sec. 6. To be maintained five years. That these exeprimental farms shall be maintained for a period of not less than five years..
from the date of the passage of this act.
Sec. 7. Appropriation. That for the purpose of carryl11g
out the provisions of this act the sum of twelve thousand five hUlldred dollars is hereby appropriated from any moneys in the State
Treasury not otherwise appropriated, and the State Auditor shall
draw his warrant on the State Treasurer upon request in writing
by the secretary of the board of trustees of the Agricultural College of Utah.
'Sec. 8. County commisioners to provide site. Whenever
the trustees of the Agricultural College desire to establish an experimental farm in any county, they shall as a condition precedent,
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apply to the commissioners of such county to- provide them with
the gratuitous use of the required lands for the titp.e needed, .and
upon the commissioners furnishing a requisite lease on suitable
land, the said trustees- may establish such farm.
ppr ved the 6th day of tIarch , 1903.

6.

THE WORK OF LOCATING THE FARMS, AND THE INAUGURA.TION OF THE EXPERIMENTS.

In consonance witH the directions of the law, the Board of
Trustees of the Agricultural College, at the spring meeting of
1903, appointed a committee to select sites for the experimental
farms. The members of th~ committee -were: Hon. George C.
Whitmore, member of the Board of Trustees, and Senator from
the 9th District; Dr. John A. Widtsoe, Director of the Experiment Station, and Professor Lewis A. Merrill, gronom ist of the
Experiment Station.
'This committee began its labors on pril 4th and reported its
findings to the Board of Trustees on June 3rd, 1903. Th e following extracts from. the report show the nature of its work:
aOn April 8th we left for Juab County, and on the following
day examined the country lying between ephi and Levan. JuabValley had previously been studied by representatives from the
College, and special attention was, therefore, given only t9 those
porti ons of the vaLley that were thought best adapted for arid
farming. In Juab Valley, and in the valleys immediately to the
west and south, are many thousands of acres of land su itahle for
fartning without irrigation.
"On the evening of April 7th . we left for Milford, BeaverCounty, and on the 8th we drove from Milford to Parowan, Iron
County, by way of Minersville, examining the surrounding country as we trave.lled. The next day was spent in the -vicinity of
Parowan and Cedar City· In the valleys leading from Paragoonah
through Parowan, Cedar City and south to Washington County
are several hnudred thousand acres of deep fertile soil which receive a rainfall approximately equal to that of Cache Valley. On
these lands arid farming will undoubtedly be successfu l·
"On the loth of April we examined the country from 1\10dena to Holt's Ranch , Washington County.
J n the vicinitv of
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Hebron and Enterprise and extending northward. into the Escalante desert are several hundred thousand acres of the finest
soil found in the State of Utah. As nearly as we can judge from
available data, the precipitation there is not far from twelve inches,.
which would indicate successful arid farming. Soil samples taken
at Parowan, Cedar City and Enterprise showed a large quantity
of moisture in the soil.
" On April 11th we examined the country between Holt's.
ranch and St. George. The mountain meadows contained good
oil, but the altitude is so high that in all probabilit~! earl y fre ;t <;
will make arid farming there somewhat precarious.
" On April 12th the country around St. George and Santa:
Clara was examined. The soil there is tolerably good, but the
rainfall is insufficient to make arid farming successful.
" On the 23rd of April the committee left Thompson's Springs,.
Grand County, for the purpose of studying the conditions in
southeastern Utah. From Thompson'~ Springs to Moab neither
oil nor rainfall conditions seemed suitable for arid farming. Likewise, the stretch of country extending tw ent) -five miles south of
lVIoab seems unfit for the practice of farming without irrigation.
However, about twenty miles south east of lVIoab are several high
mesas containing some 15,000 or more acres of land which win
no doubt in time be made to yield crops without irrigation. Some
miles south of Cane Springs, on th e road between lVIoab and
.l'vIonticeJ1o, there is an abrupt change in the nature of the country.
F rom th ere on almost to the south ern boundary of the county
th ere are gently ra lling hills covered with deep fertile soil on
which sage brush and other native plants are growing in g reat
lux uriance. The soil and rainfall conditions there indicate that
arid farming will be a marked success. This country is so ele ..
vated that probably it will be impossible ever to bring it under
irrigation , and it seems that it will remain undeveloped, agriculturally peakin g, unless arid farming can be made a ucces th ere.
" A conservative estimate places th e amount of land avai.lable
for dry fa rm purpQ es in San Ju an oun ty at one millio n acrfS,.
of which 500,000 are covered with a fair g rowth of pine, while
the other 500,000 are cove red w.ith sage brlJ sh and oth er related
plants.
" On A pril 27th the committee studi~d the conditions in the
vicinity of P rice, Carbon County. E xtending .from P rice south-
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ward to Emery County are immense areas of fertile land, but the
rainfall conditions and the results of the soil borings made by the
onJ111ittee, agreed· in indicating the inadvisability of at i:l farming
in that part of the State. North of Price, however, we found a
nu mber of mesas, the soils of which contain moisture enough to
make arid farming a fair success, though the conditions there are
in no way to be compared with those existing in San Juan Coun~y.
" On the 5th day of May the committee reached Manti, Sanp ete County, and the following day gave the arid farming conditions of Sanpete County a careful investigation. The soils of Sanp ete County are quite fertile; the rainfall is medium; and in all
probability arid farming would be successful only in the smaller
mountain valleys or on the lands forming the foothills of the
mountains·
"The next day, May 6th, the committee traveled through Sevier Valley and found the conditions there very much the same
.a those that prevail in Sanpete County.
" On May 7th the committee visited Grass and Bear Valleys,
:and found there a considerable area of good soil with a very gooll
r ainfall. Soil borings and the native vegetation indicated that ariq
fa rming could be made a success there.
" On ]\IIay 13th' the committee studied the lands of Tooele
'\ alley. The soil and meteorological conditions there are all favor.able for arid farming.
" On_May 14th the committe drove through the whole length
-of Rush Valley, a large portion of which can undoubtedly be
brOlwht under cultivation without irrigation. There are, in TooeJe County, hundreds of thousands of acres of land that appear
uitable for arid farming. The committee also gave attention to
edar Valle in Utah County, which contains ·large areas of land
:that may be farmed without irrigation."
cting on ~h ese findings, the Board of Trustees desig-nated
the country near Parowan, Iron County; Nephi, Juab County;
erdure: San Juan County; Plateau, Sevier County; Tooele and
rantsville, T ooele C01:1nty, and. Enterprise, Washington County,
a locations for six experimental arid farms to be operated under
the tate law. In accordance- with this -decision, six farms of forty
.acr s each were Jocated as follows:
Iron County Farm-four miles west of Parowan.
Juab County Farm-About six Jmiles south of Nephi.
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San Juan County Farm-About six miles south of Monticello,
near Verdure.
Sevier County Farm-In Grass Valle), about eighteen miles
southeast of Richfield, near Burrville.
Tooele County Farm-About fourteen miles south of Grant ville and ten miles west of Tooele.
Washington County Farm-At Enterpri e, eighteen miles
from }Vlodena.
O perations on these farms were begun at once, as reported
btE'r in this bl1lletin. A 10e-a.l foreman \·vas appointed fo" ~ach
farm; the supervision of all field operations was delegated to Prof e or Lewis A. Merrill, while the chemical and other work was
cared for by Dr. John A . Widtsoe. A ll the work was under the
general supervision of the officers of the State Experiment Station.
P lans for the experiments wer carefully formulat tI, and
r eported in a special publication entitled, M ernoranda of Arid
Fann Investigations.
The work has been pursued steadily si nce the farms" ere located, and with only sucl} interruptions as \"ere unavoidable.

7.

THE ASSISTANCE OF THE COUNTIES.

Each county in which a farm was IC?cated donated tbe land,
cleared the farm from sage brush, and O'ave it a fir t plowing, besides enclosing each farm with a rabbit tight fence. N umerOtL
citizens took personal interest in the ,work, and rendered assi tance that simplified the inauguration of the experimental work.

B. REASONS FOR BELIEV ING
FE

8.

RID FARIVIIKG

IBLE.

THE AMOUNT OF WATER REQUIRED BY PLANTS .

\ ater is indispensable to plant life. It occu r , and mu t oc<cur, in every portion of the plant, and all times of its existence, as
'long as life continues. Even after death, plant retain a mall
.amount of water. Dry wood for instance, contain 10 per cent

/I
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to IS per cent of water, and the driest flour on the market cont ains not less than 6 per cent.
Young growing plants frequently contain as much water as
\
Qoes rich cow's milk; a crop of field peas, two months after seeding,contained 88.30 per cent of water.;* lucern cut on May 4th,contained 83.15 per cent; II and a crop of oats contained on July 7th,
76.66 per cent. As the plant grows ·older the proportion of water
decreases ; for instance, the crop of fie.ld peas, three months after
seeding, containe d only 70.39 per cent water; the lucern on August
17th, 63.24 per cent, and the oats, on August 16th, when it was
o y€'r-ripe, hut 7.30 r~r \~nt.
,When the plant is young, the leaves and the stalks contain
a bout equal proportions of water. With increasing age, however,
t he proportion of water in the stalks becomes somewhat higher
t han that in the leaves, thougJ:1 the difference is never very great.
P lants obtain the water th_at they require from the soil: The
n ne root branches send out minute, delicate root hairs, that have
the power of drawing water into themselves. These root hairs, as
t hey forage about, come into contact with the soil grains, around
which, if the soi.! contains moisture at all, the water is held as a
t hin film. The sucking of the root hairs makes the water film thine r, and water from adjoining soil particles is drawn upon to supplX
t he plant. This is continued by the root hairs as ·long as the~e is
water in the soil, or as long as the plant has need of ·water .
T he water thus obtained is forced upward through the roots
a nd stem, and most of it is finall y evaporated from the leaves.
F rom the soi.l , the plant takes many ingredients that are necessary
t o its g rowth ; and these, owing to the upward movement of the
water, are distributed, according to the needs 0.£ the plant, among
the various plant parts. A portion of the water which reaches the
1eaves is caused to combine with the carbon, taken by the plant
from the air; to form sugars, starches, oils and other important
s ubstances obtained from the vegetable kingdom. It may then be
e asily understood how important it is that water should be passing
-constantly through the plant, from root to .leaf. If this movement
i s interrupted for a short time, serious injury to the plant follows.
The evaporation of water from the leaves of plants will naturaIIy result in the consumption 6f large quantities of water,
much .larger than the quantity contained at anyone time by the
plant. In fact, a plant may be likened to a garden hose . which can

*

Utah Bulletin, 69, p . 317.

II Utah

Bulletin. 48, p. 8.
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hold .but a few quarts of water, but through which hundreds of
gallons may pass in one day. In all questions pertaining to in'igation or arid farming, it is of first importance to know how much
water passes through the plant during the growing season, and t,he
small est current that will enable the plant to grow normally.
E xperiments having this purpose in view have been made both
in E urope and America; recently a large number have been carried on by the Utah Experiment Station under the peculiar climatic
conditions that prevai(in Utah.
In Europe and in the Eastern States, it has been found that
to produce one pound of dry plant substance requires nearly 500
pounds of water. That is, one ton of absolutely dry Jucern hay
grmYl1 in a humid climate, is produced at an expense of about 500
ton of. water.

-

In th e drier climate of Utah, more water is ordinaril y required to produce one pound of dry matter. Experiments on thi
subj ect, not yet published, indicate that on the arid farm s about
750 pounds 'of water are required to produce one pound of dry
plant substance.
The chief arid farm: crop is wheat. Grown without irrigation,
nea r]) one half of the wheat plant consists of the seeds or wheat
kern els. Knowing that about 750 pounds of water are required
to produce one pound of dry matter, it may be calculated that it
will require 50 tons of water to produce one bush el of arid farm
a ram.
Thi seems a very large amount of water: yet, \\ hen compared
\y it h th e amount of water that falls upon our soils in th e form of
no\\' or rain it is very small. For instance, a rainfall of one inch
am ount to over 113 tons per acre, or more than enough if it could
be used by the plant to produce two bushels of grain. Twelve
inch s of rainfall amount to 1361 tons of water per acre, or enough
t o produce 27 bushels of grain. Of course, as will be shown in a
later parag raph, not all the water that falls on.the soil is availaWe
t o 11ant .
It ma) be added that the majority of cultivated plants
n e I no more water than do es wl~eat. . In fact, the thrift.\' a rowth of
. .1:"; brush and sunflowers found on ,our
tah d rts use a much
'water as. many useful crops and are evidences that arid farming
ma y be successful.

/
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THE RAINFALL OF UTAH.

The present knowledge of the climate of Utah for agricultural
I purposes, is far from complete, though meteorological observations
have been made for many years in a few easily accessible localities .•
and there is a very good comprehension of the general climate of
the State. When, however, questions are asked concerning any
particular locality, the answers are often unsatisfactory, since, for
some of the more important agricultural districts, records of systematic meteorological observations are not at all to be found. The
Utah Section of the Weather Bureau has established numerous
new stations during the last few years, and data that will lead to
a detailed knowledge of the climate of the State, are rapidly being
accumulated. •
A somewhat careful analysis of the rainfall records up to
January 1st, 1901, was given in Bulletin No. 75. For the purposes
of this discussion the average total precipitation for a number of
localities in the State, will be sufficient. The data have all been
taken from the annual summary for 1903, of the Utah section of
the climate and crop service of the Weather Bureau under the direction of Dr. R. J. Hyatt.
-In the work of the Weather Bureau the State has been divided into three sections, each of which, so far as known, possesses
an .approximately uniform climate. The northern section includes
roughly that portion of the State which lies north of an east and
west line drawn through Provo; and includes Boxelder, Cache,
Weber, Morgan, Davis, Summit, Salt Lake, Tooele, Utah, Wasatch, Rich and part of Uintah counties. The middle section ex-.
tend south from the imaginary line through Provo to the southern
boundaries of Beaver, Piute and Wayne counties; and is bounded:.
on the east by Green River. The counties included by the middle·
section are Juab, Sanpete, Carbon, Emery, Sevier, l\lill arc! , Beaver,.
Piute and Wayne counties. The southern section extends from:
the southern boundary of the middle section to the Arizona line"
a.nd includes also the country lying east Qf Green C;lnd C:oIQrc,t,cl~
rivers. The counties embraced by this section are IrOli, Garfield.
Washington, Kane, San Juan and Grand.
The following table shows the normal annual rainfall at the

* Bulletin 47 of Utah Station, by James Dryden, gives a ~mpr.
hensive summary of the climate of the, State.
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various stations of these sections, and also the average rainfall foreach section and for the whole State.

OR.iAL RAINF LL IN UT \H.

(To January 1st, 1904.)

NORTHERN.
STATIONS

I

Blue Creek . . .. . . .... .. .. . .. 1
Corinne . .. . . . .. . . . . . . . . . . . · 1
Farmington ... . .... .. . .. . . ·1
Heber .. . ......... .. ...... ·1
Henefer .............. . .. . . \
Huntsville ... . . . . . ... . . .. ..
Logan . ..... .. .. . . ..... . . . ·1
Meadowville . . . . . . . . .. . . . . . . /
Millville .. . . ...... ........ . .
Ogden No. I . ... . . . . ... ... . ·1
Ogden No.2 . . . . . . . . . . . . . . . · 1
Salt Lake City ........ . . . .. ·1
Snowville ...... ..... . ..... ·1
Terrace ............ .... . ... ,
Tooele ... .. ..... ...... . ... ·1

Elevation
(Feet )

43 8 7
4 240
4 26 7
5606
53 01
5 100
45 0 7
6200
4848
43 10
43 10
43 66
43 60
455 0
4900

I
1

1
1

1

I
I

1
1
1

1
1
II

·1
1

Length of
record {yrs )

26
34
4
II

4

Black Rock . ... . . . . . . . . . . . . · 1
Castle Dale . . . ...... . .... . . · 1
Deseret ...... .. . . .. .. ...... ,
Fillmore . . ........ ... . . ... ·1
Government Creek . .. . ....... ,
Green River ........ . .. .. . . ·1
Levan .. . ... . . .. .. ... . .... ·1
Manti ... . . . ..... . .. . ....... ,
Mt. Nebo .. ·.· · ·· · ·· · ···· · · ·· 1
Mt. Pleasant .. . ... . .... .. . . . ,
Provo ... .. .. . . . .. ... . ... . ·1
Richfield . . .. . .. . . . . ... .. ... ,

1

I

13
4
2
34
30
14
33
8

MIDDLE.
STATIONS

IAv.tionP"oip;ta(ins. )

Elevation
(Feet)

Length cf
record (yrs . )

5802
55 00
454 1
5 100
5277
4080
5010
5575
46 50
58 59
453 2
53 2 3

3
5
10
12
3
7
14
10
2
12
13
14

8·44
12.14
18·3916.5 1
15 ·60.
15. 26.
14·37
13. 2 5
14. 6 516.12
13.72
16.19·
10 ·93
4·6f
13·75

I

Av. Plecipitation (ins. )

9. 12
4 .4 8
I, 7 · 34
13. 21
1 11·53
4.48
,1 14·62
, 8.61
I 7·82
12 . 18
1
, 13. 13
1 12.82
1
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STAT ION S

Aneth . . , . .. . ... . , . . . ..... .
Frisco .. ... .. . . . .. .. . ..... .
Giles ... . .. . . , ............ .
Grover ...... . ..... .. .... . .
Bite . .. . ............... .. .
Loa . .. . . ... .. ......... .. . . .
Lima . . . . .. . . ... . . . .. ..... .
tIarysvale . . . . . . . . . . .. . .... .
10ab .. . . . ..... . ... . . .. .. . .
10dena .. ...... . .... . . .. . .
MonticeIlo ...... . ... . ..... .
Parowan . .. . .... . . .. .... . . .
P into .................... . .
Plateau ... .. ... ..... . . . . . . .
Ranch .. . . ...... . ... . .. ... .
St. George ............... . . .
Tropic . ........... . ........

1
1

Elevation
(Feet)

Length of
record (yrs, )

4800
73 18
4066
5800
3000
7000
50 92
6180
4000
5479
7280
5970
590 7
7000
6700
2880
7000

4
10
9
8
4
12
3
5
IS
3
2
13
7
2
2
18
7

I

Av. Precipitation (ins . )

5.4 1
7. 62
3.90
6 · 77
3 . I2
6·53
9·63
8.67
7.4 1
6·93
9. 12
11.88
IO ·36
13.4 1
20 .08
6.7 2
8.13

It will be noticed from the above table that the precipitation
vari es greatly from place to place. For instance, in the northern
ection it varies from I8.39 to 4.61 inches; in th e middle section
from 14.62 to 4-48 inches, and in the southern section from 20.08
to 3.12 inches. With the comparatively few stations of the Weather Bureau, averages based on such figures have of course little
practical value, and a map has therefore been constructed,_ based
on the preceding tables, which shows the general distribution of
heavy and .light precipitation over the State. (See chart in front
of this bulletin.) Even this map shows only the partial truth, for
the want of stations makes the area'that receives less than 10 inches
appear much larger than it really is.
It may be observed from the preceding tables and from the
rainfall map that there are large districts in the State
that receive 12 inches of rain or more per year. As observed in
the p receding discussion 12 inches of rain'fa.11 if wholly conserved
would produce 27 bushels of wheat. If only half is kept in the
soil there is a possibility of more than I3 bushels per acre, which
is a very profitable yield. By the employment of proper methods
of ti1.1age, 10 inches or considerably less may be so conserved in the
soil as to yield good crops. Where the rainfall is light, the- land
should be allowed to rest at least every' other year, so that the pre-
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cipitation of at least two years might be stored in the soil for tnebenefit of the next crop. It is commonly reported that in many
places in California, where the rainfall is a little more than five ·
inches, wheat and other crops are raised successfully without ir- .
rigation.
The rainfall data of the State indicate that profitable arid.
farming is possible over great portions of Utah.

10.

/

OTHER CLIMATIC CONDITIONS.

Plant growth 'can take place only at a definite temperature an<t.
in the presence of sufficient sunshine. These requirements are:
met especially well by the climate of Utah.
Accordirl'g to the repQrt of the Utah Section of the \i\' eather
Bureau for ' 1903, there were 2cn clear days, or 55 per cent during
the whole year; 92 days, or 25 per cent, that were partly clear, and
72 days, or 20 per cent, that were cloudy. Considering the summermonths, the proportion of sunny days becomes much higher, .
reaching 80 per cent or more. Since the important process of abstracting carbon from the air, takes place most rapidly in the ,.
prese nc~ of sunlight, it is evident that U tah crops are especiallyfavored.
The temperature at which a plant can grow best varies somewhat with the surrounding conditions; It may be said, that th~·
common grains do not germinate at a temperature lower than 4 0 \
degrees F., while growth begins at about 55 degrees F., and be-.
comes more active as the temperature is increased, up to about 90degrees F.
The records of the W eather Bureau show that the average
temperature during the months of May to September (inclusive )
throughout th e State is about 65 degrees F. Thus, the favorable:
temperature ex tends over a long growing season.
It should be remembered that this :(:mperature is the ave t;age~
of the hig hest and lowest points reached, and that the days ar
much warmer than the nights. Thus, the day temp.erature for fLay·
is near 85 degrees in the northern' section, 90 degres in the middle.
ection, and 95 degrees in the southern section; for June and July ..
100 degrees, 105 degrees .and 105 degrees ; for August, 95 degrees, 100 degrees and 100 degrees; for September 85 qegrees, go.
degrees and 90 degrees. Plant growth · is therefore very active in.
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' he daytime, and practically at a standstill during the hours of no
unshine. The moderate temperature that follows the early fall
Tains is of great value in giving the faU grain of the arid farms
'. fir t-class start.
The temperature and sunshine conditions in the State are fa'v orable to arid farming, when a few high lying localities are ex. epted, that. lie so high that spring frosts are late and autumn
f ro ts come early. Even in such places, an intelligent system of
- ulture can be made to ripen crops more rapidly, and thus, virtu-.a ll~, to lengthen the growing season.

11.

THE SOl L CONDITIONS.

U tah soils, like all those produced by arid conditions, ar~ gen-:erally very deep, and very uniform,to great depths,in chemical and
-phy ical properties. The .large valleys that constitute an imporiant portion of the State, have level, plain-like floors, the hottom
' ~ oi ls of which are often 100 to 200 feet deep; and every foot is
~ uitabl e for agricultural purposes.
Even on the side hills, the
oils are deep-ten to one hundred feet-and it is only when steep
mountain sides are reached that shallow soils predominate. There
are, of course, some shallow soils in the State. These occur mostly
-on the "benches" near the mouths of canyons which are .old deltas
1eft by the prehistoric Lake Bonneville, that played so important a
-part in the making of the agricultural soils of the western half of
-the State. The benches or deltas found near the mouths of the
',canyons consist, as a rule, of coarse and fine gravel, sand, and
. lay, promiscuously thrown down by the canyon river as i,t entered
the lake. The soi.ls on these gravel banks are sometimE;s four
lnches; rarely more than three feet in depth; the average being
'perhaps less than one foot. In places there are pockets of sand or
day, a few square rods or at the most an acre or two in extent,
i n which the soil may be ten to twenty feet in depth. Such shallow
oils are of little value for arid farming.
The prevailing great depth of Utah soils mal~es it possible for
a large quantit) of water to be stored in them.
The average
characteristic soils of the State, under ordinary conditions, are
able to retain in each foot an amount of water that is approximately
equivalent to 6.75 inches of rainfall : The average total rainfall
f r tah is not far from 12 inches; which , thep, could be retained
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by about three and one quarter feet of soil. According to this
calculation, a ' farm, the soil of which is 6.5 feet deep can retain,
without loss by drainage, the total rainfall for two years; if 9.75
feet deep, the rainfall for three years, and so on. The storage of
water applied to Utah soils is consequently tolerably certain; and
the problem before the arid farmer is to get as much as is possible
of the rainfall and snowfall to soak into the soil so that storage
will be possible. The great depth of Utah soils is of importance
to both ar~d and irrigation farmer. In the matter of depth and the
consequently greater capacity for storing water, the soils of Utah
are greatly superior, for arid farming, to soils of many other
States.
In ferti.lity the soils of Utah stand in the front ranks. By a
proper system of fallowing and rotation of crops, thet:e is. no danger of the fertility decreasing to a point where profitable yields
are impossible.
In Bulletin No. 75 a full discussion of the relation of soils to
arid farming may be found. Under the arid farm law some important soil studies have also been made, that will be published
later.
There can be no more favorable soil conditions for ariel
farming than those that prevail in Utah.

..

12.

THE REAL PROBLEMS OF ARID FARMING IN UTAH.

With sufficient precipitation and a favorable climate, the real
that must be solved, in order to make arid farming successful, fa.ll into two classes.
First. When no care is given the soil, much of the waterthat falls upon the soil either runs off into the washes, or is quickly
evaporated into the air. The dry nature of the air, and the abundant sun'shine make the loss due to the latter method very great .
The arid farmer must therefore so treat his soil as to cause all or
nearly all of the precipitation to enter it, and once the water is in
the soi.l it must be kept there until it is needed by plants. This
can be done only by the adoption and use of special cultural methods. To discover the best methods of culture for the conservation of rainfall and snowfall in the soil is the first real problem of
arid farming.
Closely connected with this problem is that relating to the
problem~

87

ARID FARMING IN UTAH.

modifica tion of cultural methods required by the various kinds of
oil. This is also of highest importance.
Second. After the water is in the soil, and is kept there by
w ise farming, it is necessary to plant crops that are adapted to
t he oils and climate, and that can get along with very little water.
uch varieties of plants are not easily obtained. In fact, for the
a rid farms of U tah, it will be necessary to develop or modify variet ie until they are adapted to the prevailing conditions.
Not only is it of importance to plant the right crop, but it is
~ q \1ally important to plant th<:>m at the right time, in th<:> right man11er and amount, and to care for them properly during g rowth·
pecial experiments are necessary to determine such methods.
Moreover, our present knowledge indicates that crops grown
()n the arid farm s excel in quality, similar crops g rown under
h umid conditions. Should this be found to be correct, it would
i ncrease, largely, the value of the products of arid farms.
The
tudy of the quality of crops grown without irrigation should
be g iven immediate and full consideration.
All of these problems are difficult of solution; but; once
olved, the results will have high economic value. ·Long continued,
carefully planned and executed experimentation, alone~ will solve
t hese problems. Such work cannot be done by the farmer, but
m u t be accomplished by the aid of trained scientific investigators.
For the purpose of thu s systematizing the principles of arid farmina, and placing the practice on a rational basis, were the State E xperim ntal ri d Farm e tablished.

C.

T H E R E S L TS ALREA DY
13.

EC R E D.

GENERAL

lthough the adual tillage operations have been in progress
but one year much data, of a valuable nature, have already been
ecured. On all of the farms the yields with so"me of the crops
were such as to encourage the belief that the deserts in the sections where the farms are located will ultimately be reclaimed. It
is true that the results on all ~f the farms have not been equally
ncouraging put there are a great many factors which might affect this. .The rainfall is not evenly distributed over the State
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and the soil varies on the different farms from a very'light sand
t o a heavy clay. Then· too, experience has shown that two men
working apparently like soils under exactly similar cOhditions
will obtain very different crop results. We were under the neces- .
's ity of securing inexperienced arid farmers as foremen and while
t hey gave us their best efforts, yet many mistakes were mad e and
t he results were not as good as we have reason to expect for future
y ears.
14.

THE PLANS OF WORK.

The various farms were plotted or divided into plats, roadways, and paths. It was decided to do most of the cultural and
'Other experimental work on the Juab and Iron County Farms
and each of these farms was therefore, divided into 170 plats, each
plat being one-third of an acre in size. The Washington, Tooele,.
and San Juan Farms were each divided into one hundred plats,
-each plat being one-third of an acr~in size, and the Sevier County
Farm into sixty-three, one-half acre plats. Plans were prepared
lor the work on each plat of all of the farms and these plans were
p ublished as Circular No. 1. The plans included:
I. Variety Tests of Wheat, Oats, Barley, Lucern, Corn,
Grasses, etc.
II. Depth of plowing tests.
III. Cultivation tests.
IV. Rate of seeding tests.
V. Time of seeding tests.
\. I. Depth of seeding tests.
V II. Method of seeding tests.
-111. Crop rotation tests.
IX. Fallowing tests.
X . D~outh resistant qua,lities of various crops as l\i(illet,
Kaffir Corn, Sugar-beets, Potatoes, Vetches, etc.

15.

THE RAINFALL AND THE SEASON.

Rain gauges were established on all of the farms.
Every
p recipitation of rain and snow was carefull y measured. It would
be of little value to discuss in detail. the precipitation of one year,
yet a brief consideration of the facts obtained may throw some light
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(;)n the results obtained from the cultural work. As rainfall data
accumulate they will be of high value in furnishing a basis for the
determination of localities that may be suitable for arid farming.
Some of the gauges were established in September, 1903 ;
others in October and November of the same year. The following
table shows the total precipitation in inches for the first twelve
months:
Iron Co. Farm, 13:14; Juab Co. Farm, 11.91; San Juan Ca.
Farm, 10.26; Sevier Co. Farm, 10.58; Tooele Co. Farm 16.56;
\ i\Tashington Co. Farm, 11.94.
The precipitation on all the farms was above ten inches; the
average v, as about 12.5 inches. By comparing this table with the
discussion of yields from the various farms it will be found that
the yields did not vary directly with the rainfall. As explaiti.ed
later, the previous condition of the soil; the treatment given it,
and other factors are almost as important as the rainfall in determining the yield of crops.
The precipitation on all but the Tooe.le farm was very poor
in the fall. The now fall also was very light. As a consequence
the fall germination was poor, and much winter killing was occasioned.
The qu estion ha been asked whether the year 1903-04 was
not excepti onally wet. To ' answer this question the following'
Ittble has been constructed which shows the average precipitation
in the towns nearest the farms, and also the precipitation in these
places from A ugust 1903, to July, 1904, inclusive.
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It will bt: noted that in all but one place, the rainfall during
the twelve months, August, 1903-July, 1904, was higher than
the -average. In only two places was there any material increase_
It will be noted also that in these places the rainfall record was of 2: '
and 8 years duration respectively. When it is recalled that during:the past 5 or 6 years, seasons of excessive drought have prevailed1the average precipitation for the last 2 or 8 years would not represent fairly the average for the places in question over a 10nK
period of time, as for instance 25 years. It will also be noticed
as a striking fact that at Levan and Parowan, where the rainfall
record has been kept for 13 and 14 years respectively, the precipitation during the period involved, is only between one and twoinches above the average. This again indicates that the rainfall
of th e la t eason was not far from the true average. t Monticello a very dry year prevailed. On the experimental farm, somemiles away, much more precipitation was received. ConsiderinK
the last 25 years, it can be safely said that the rainfall during thelast growing season was not far from the average. With the land_
in better condition and with better seed, better results would havebeen obtained with less rainfall.
The V\ hole question of the relation of rainfall to arid farmingcan be thoroughly discussed only after a record of several year
ha been obtained upon the experimental farms.

16.

THE SOIL CONDITIONS OF THE FARMS.

oon after the farms had been secured, a most elaborate soil
. survey of each farm was made. This was thought advisable in
view of the important relation which soils sustain to plants, both
as regards plant food and capacity for water storage. The detajled report of the soil surveys, which will emphasize many important arid farm principles, will appear in a, later bulletin.
The following table shows the amounts of gravel, sand, silt,.
and clay found In the most characteristic soil variety occurringon each farm:
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PERCENTAGE COMPOSITION OF SOIL AS IT OCCURS.

~ra, el ·········· 1 1.28/ 9.59 / 1.05/ 5.341 20.58 / 9·93
F ine Soil········ 1 9 8 .7 2 9 0 .4 1 98 .95 94. 66 79.4 2 90.07
Total . ... .. . ... 1100.001100.001100.001100.001100.001100.00
PERCENTAGE COMPOSITION OF FINE SOIL.

and .......... ' 1 58.47 50'961 75.52 1 64.73 1 68 .041 7 1 . 10
ilt . ... ........ 27.04 28.48 13.16 20.56 17.76 . 15. 89
Clay ...... .....
9.67 15·73 9·99 9·47 10.14 9. 62
Total ......... 195.18 1 95.17 1 98.67 1 94.76 1 95.941 9 6 . 61
'It will be observed from this table that a great variety of
soil is represented on the experimental farms. For instance,
t he g ravel 'varies from 1.05 per cent, or nearly none, to 20.58
"per cent, which is more than one-fifth of the total weight.
The
sand varies from 50.96 per cent to 75.52 per cent; the silt from
13. 16 per cent to 28.48 per cent; and the clay from 9.62 per cent
t o 15.75 per cent. The most gravelly soil represents the most
g ravelly varieties in the State; the most sandy soil would be
clas ed by the average observer as pure sand; the clay soil on
the Juab Farm, is one of the heaviest varieties yet encountered
1n tah. The chemical composition of the soils varies almost as
much.
This wide range in the composition of the soils of the farms
-is ver) desirable, for it admits of a comparative study of different
soils for the purposes of arid farming. It was explained in Bulletin No. 75, that as far as could be learned from a study of arid
farming in Cache and Boxelder Counties, the physical composition of the soil made little or no diffe~ence in its power to yield
crops without irrigation. Undoubtedly, however, the plant foods
fou nd in a soil, determine in a measure, the ease with which
'plants, having at their disposal a limited amount of water, can
-accomplish their life cycles.
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These are questions of deep importance to arid farming,
which v\ ill be discussed in a later bulletin.
17.

THE SOIL TREATMENT.

In each instance the county fenced the forty acres selected
by the Committee and cleared the ground from sage brush. As
soon as the sagebrush was removed the ground was plowed,
the instructions being to plow to a depth of ten inches1 Some
difficulty was experienced in plowing the ground to the required
depth and on one farm (Washington County), the plowing was
not over five or six inches, but on the remaining farms the plowing was done quite uniformly to the depth of eight inches. The
harrow followed the plow, the ground being harrowed over until
the surface soil was loose and fine. In some instances it was found
necess~ry to disk the ground before it could be brought into the
proper state of tilth but the smoothing harrow always followed
the disk.
About one-half of the plats were sum~er fallowed · during
the season of I904, these plats being kept free of weeds and unde,r
'Constant cultivation, in order to conserve the moisture for use
during the season of I905. Most of these plats were seeded
during this fall (I904) and the remainder will be seeded early
next spring. The results already secured are the products of
but one year's precipitation and the Station workers have never
maintained that with present cultural methods, large yields could
be secured with but one year's precipitation but that the rainfall of two or even three years may be necessary for the
production of profitable crops. With this condition in mind it
is not surprising that better yields were not secured on the less
successful farms and the marvel is that such satisfactory yields
were secured under the existing conditions, even with the best
farm s.
18.

VARIETY TESTS OF FALL WHEAT.

The following varieties of fall wheat were tested on the vaLofthouse, Forty \ Fold or Gold Coin, Odessa.,
r ious farms :
Blue Stem, Kofoid, Turkey, Mohamed. ben bachir (7793), Red
Chaff, Black Don (8232), Pellissier (7785), Poaling, New Zealand, Red Clawson, Egyptian Spring, Richi and Sonora. These
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wheat had all been grown for at least one year, and many of
them fo r several years, as arid farm wheats. Owing to the large
amount of work connected with the inauguration of the experiments, the fall sown grain was not treated with any solution for
the prevention of smut, and some smut therefore developed with
two of the varieties, which were obtained for thes~ experiments,.
in Juab County. It is generally recognized that the results of
variety tests have little value unless they have extended through
a number of years. We have decided therefore, not to make a
Qetailed report of the first year's work, but after a few years, to
pu blish a bulletin on varieties for arid farms. As examp.les of the
variation in yield of the different varieties, the f?llowing table
giving the yield of the various varieties of fall wheat from two.
of the farms are presented:
VARIETY TEST OF FALL WHEAT,JUAB AND TOOELi: COUNTIES.

. VARIETY.

Juab.

Odessa ........ - ..... .
Turkey ...... . ...... .
Red Chaff ........... .
Fort) Fold (Gold Coin)
Blue Stem ...... . .... 1
Kofoid ................ 1
Black Don ( 8232) ..... 1
Pelissier (7785) ....... \
Lofthouse ( Winter LaSelle)
Richi (7795) .......... \
Egyptian ..... .... . ... .
Sonora ...... . ........
1

20.5
23.83
22.08
22.50
13.75
18.91
15.00
16.16
16.16

bu
bu
bu
bu
bu
bu
bu
bu
bu

Tooele.

10.55
11.14
12.65
15.20
9.6
14.1

btl
btl
bu
bu
bu
bu

12.02
13.4
11.8
12.8

btl
bu
bu
bu

All wheat yields are based on 60 pounds per bushel.
From this table we find that while the Turkey yielded best
in Juab County, there were five varieties which yielded better in
Tooele County. In Iron County, of the fall varieties, Lofthouse
wheat led with a yield of 9 bushels per acre, while in Sevier
County, the Turkey wheat again led with a yield of 10.8 bushels
In · Washington County the Forty Fold or Gold
per acre.
Coin stood first in the list, the yield being 6.7 bushels per. acreL
All of the varieties used, with two exceptions, were choice varieties, and were selected because of the excellent showing they
had previously made on arid lands. The two exceptions are
Black Don (8232) and Pelissier (7785). These are Macaroni
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varieties and were sent to us as spring wheats. They were plan ted in the fall, careful selections were made for two years ~-1..nd a
seen by the table the yield this year was I5.0 and I6. I6 bushel
respectively. When these varieties become thoroughly acclimatized they will doub~ess do much better. The chemical and milling qualities of these varieties are being studied this winter and.
a report on these will be made later.

19.

VARIETY TESTS WITH SPRING WHEAT.

The sowing of spring varieties on arid lands has never been
considered advisable by the writers. We are convinced that better and surer returns may be expected where fall varieties are
sown and the' plant ·is given an opportunity to take advantage of
th early spring rains and to mature before the hot and dry months.
of July and August. However, some of the arid farmers of the
State still grow spring varieties, and we concluded, therefore,.
to include a list of spring varieties in this test. A number · of
macaroni wheats are in this list. The macaroni wheats belong
to the botanical species "Triticum durum" and are sometimes.
known as " Goose," or "Rice" wheats. Commercially, the , chief
use of these wheats is for the manufacture of paste foods· Bread is.
however, made extensively from flour of macaroni wheat and
while it is darker in color and heavier and tougher in structure
than that made from flour of our ordinary wheats, yet it is considered more highly nutritious since durum wheats, as a rule, contain more proteid matter than the ordinary (vulgare) wheats ..
The heads of the macaroni wheats are al.l heavily bearded, being
much more so than any of the ordinary wheats, and the plant
when headed much resembles barley, visitors often insisting that
it really is barley. The following varieties were planted on the
Juab County Farm on March I9, I904, at the rate of 3 pecks.
per acre and were harvested on J ul y 28: .
Modina (7794) yielded at the rate of I9.83 bu. per acre.
Adjini (7580) yielded at the rate of I I. 50 bu. per acre.
Mohamed ben Bachir (7793) yielded at the rate of 2I.25 bu. per
acre.
Medeah (7579) yielded at the rate of 20.33 bu. per acre.
These are, on the average, exceptionally good yields but it
must be remembered that the habits of growth of these wheats.
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adapt them to our arid conditions. For many years they have
been grown -without irrigation in an arid country and in consequence have great ability to withstand drouth and heat. . From
these yields it seems evident that plants long accustomed to peculiar conditions succeed much better on arid lands than plants
g rown under irrigation.
In Iron County only macaroni Spring wheats were grown
and the highest yield in this test was obtained from Kahla which
yielded 8 bushels per acre. In Sevier County, Northcotes Amber
led in the Spring wheat variety test with a yield of 9~ bushels.
per acre. In Tooele County, a small red wheat sent to us from
the Department of Agriculture some years ago, with a number
( 5644) but no name, gave best results, the yield being 14.1 bushels per acre.
20.

OATS.

\'Ve have not considered oats as among the possibilities for
arid farming until very recently.
Numerous inquiries have
reached us concerning a fall variety of oats, but we have been
The "Sixty Day" oats is a
unable to secure such a variety.
Russian variety imported by the United States Department of
Agriculture several years ago, especially for the arid region. It
is a vigorous but not a rank grower. The straw is very short but
in our variety test at the home station, this variety has proved to
be an exceptionally good yielder. This variety gave best results
taken as a whole, on the arid farms.

YIELD OF OATS ON ARID FARMS.

Juab County-Sixty Day, 36.01; Giant Yellow, 34.07; Black
American, 35. 0 3.
Tooele County-Sixty Day, 17.25; Badger Queen, I 1.9 1 ~
Northwestern White, 17. 2 5.
Sevier County-Sixty Day, 15.31.
Iron County-Sixty ·Day, 8.91; Prince Edward's Island.
3. 1 2.
The Sixty Day Oats produced but 3.75 bushels per acre, in
Washington County. From these yields it is evident that oats
may be considered as one of the arid farm crops.
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21.

The yields of barley were quite satisfactory for the first. year,. .
especial.ly when we take into consideration the fa~t that we wer'
compelled to use seed from irrigated farms, as we found it impossible to secure varieties from the "dry" farms. The yield '.
given, then, represent the fir:st year removed from irrigation, and
on land recently ploVl ed and in which there had been no opportunity to conserve moisture to any appreciable extent.

YIELDS OF BARLEY ON ARID FARMS.

Juab County-California, 34.9 bu.; California Prolific, 3 2 .3;,
bu. ; Success, 26.8 bu.
Iron County-California, 10.00 bu.; Manshury, 6.15 bu.
Washington County-California, 5.13 bu.
No attempt was made to grow barley on the other threefarms this year but the success of this crop on these farms willl.
warrant us in encouraging its growth on arid lands.

22.

RYE.

In selecting rye seed for use on the Arid Farms we succeeded in getting but one variety, and no name for that variety was..
known.
YIELDS OF RYE ON ARID FARMS.

Juab CountY-I4.04 bushels per acre.
Iron CountY-I1.55 bushels per acre.
At Washington County the rye yielded probably at the rateof 12 bushels per acre but as the birds destroyed the yields on:
the plats, no absolute results can be given. ~ye was not sown
on the other three farms but there is no doubt but that rye is one,
of the best drouth resisting cereals and in localities of limited.
rainfall, one of the ~rops most likely to succeed.

23.

EMMER.

Er11lner, sometimes known as "Spelz," "Speltz," or "Spiltz,.'1'-
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1 a species of wheat and has special drouth resisting qualities.
T here is bath a fall and spring variety, but the variety grown
'On th ese farms was the spring variety. It is said of emmer that
.t'lt will produce a fair crop under almost any conditions of soil
-and climate, but thrives best in a dry prairie region, with hot
ummers, wh ere it gives excellent yields."
E mmer is used as a stock feed and compares well with oats
:a nd barley for this pl:.1rpose. It is eaten readiJy by all kinds of
tack but it has shown itself to be especially well adapted to milk
"Cows. The hulls remain attached to the grain after threshing
·~ n d thi fac t renders emmer less dangerous as a stock feed than
heat. I t vveio-h s 38 to 40 pounds per bushel.

YIELD OF EMMER.

J uab CountY-23:SS bushels per acre.
Tooele CountY-I7.68 bushels per acre.
T hese are the only t wo farms on which emmer was tried
nd the yield was very satisfactory.

24.

LUCERN.

L ucern was planted -on all of the arid farms , part of the plats
b ei ng planted in the fall and a part in the spring. The fall planti~g
was a 1ailure whenever tried. The spring planted plants were all
successful; that is, a stand of lucern was obtained without a single
-failure on any of the farms. The tests with lucern include, I. A
variety test with the Native, Turkestan, and Sand Lucern. II.
A test of seed from an irrigated and an arid farm'. III. Thickness
·of planting. IV. Method of planting, drilling, cross drilling, and
broad-casting, and V. Time of seeding, fall or spring, and at va-riOlls times during the spring. Some cultural work such as disk"lng, cultivating, etc. , will also be undertaken with this crop, during
the coming season. This season after the lucern had attained a
-h eight of seven or eight inches it was mowed and left remaining
--on the ground The cutting was done in order that the root might
~have a chance to develop and that too much soil moisture might
"11ot be lost through the leaf surface. Weare assured of a good
<crop of lucern next year and much valuable data on the crop will
-<doubtless accumulate in a few years. On many arid farms through-
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Qut the State, a good crop of lucern is secured for hay; the second
'Crop gives a heavy and profitable yield of seed. Lucern growing,
-especially lucern seed production, is a reasonable possibility of the
Utah desert.
25.

CORN.

The growing of corn on arid lands has been practiced for
many years in the arid farm districts of the State, and has been
regarded feasible even where other crops were failures. Corn,
which permits of intertillage, has come into quite general favor
:as an arid farm crop, but the fact that a very small amount of
'c orn, either on irrigated or arid farms, is grown in the State would
seem to indicate that this crop is not regarded in the light of a mane) making crop. Yet, corn can be successfully and profitably
grown in this State, either on irrigated or arid lands, but more especially on arid Jands.
The corn used for seed on these farms had been grown on
dry land under the supervision of the Station, for three years, and
was in consequence adapted for this test. The yield in Iron
County (25 .93 bushels of ear corn per acre) was the best yield
<obtained, but it is thought that with less seed, and with more experience in growing the crop, this -yield can be materially increased,
-especially on summer fallowed Jand. Nearly a ton per acre of
'Corn stover (excellent feed for cattle and sheep) was obtained in
addition to the corn. With the exception of Sevier County, where
-e~rly frosts prevented the corn from maturing, a crop was obtained on each of the farms.

26.

SUGAR BEETS.

Sugar beets have never been regarded as an arid farm crop
but were planted during the spring on each of the farms and the
results were surprising. Many of the foremen had no previous experience with this crop and the seeding and thinning were imperfectly done; yet notwithstanding this, excellent beets were secured, many of them weighing from two and a half pounds to two
pounds and ten ounces. The beets have been stored for mother
beets; seed will be grown and an attempt made to produce an arid
farm sugar beet.
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GRASSES.

T he follo wing grasses have been sown on the various farms
but it will, of course, be impossible to report on them until the end
, 0f next season. Bromus Inermis, Tall Meadow Oat Grass,
Italian R ye Grass, Orchard Grass, Timothy, Wild Wheat Grass,
Giant Wild R ye Grass and Agropyron Spicatum. T,he grass se.ed
on mos't of the plats germinated and at this time gives promise of a
successful stand.
28.

MISCELLANEOUS CROPS.

A number of crops were grown .in small quantities to test
their drouth resistant qualities. 'We were surprised in a number
of in~tances with the vigorou" growth made. Kaffir corn, Barn
Yard Millet, Vetch and Dwarf Essex Rape all made satisfactory
growth, though on some of the farms the crops were planted too
th ickl y. A fair sample of potatoes was obtained from the Juab
County F arm.
29.

THE EXHIBIT AT THE STATE FA'I R.

I t was thought that an exhibit of the actual products of the
fi r t year's work on the dry farms at the State Fair would reach
aJarge number of people and stimulate an interest in the industry,.
and an exhibit was therefore made. Each of the Stations was:
r pre ented at the fair by samples of the grains, grasses, and
miscellaneous crops grown 'thereon, affording object lessons of
the greatest worth to every intelligent farmer who took time to
stud y the exhibit. The Salt l.ake daily papers commented on the
exhibit, and of the thousands ' who visited this section during the
week, not one was heard to make an adverse criticism.
"M any
encourag ing and helpful sug gestions were made, and the sentiment
that the State ~~ras expending money wisely in this desert reclamation work, was, seemingly, universal. The Deseret Evening News
di scu ing the exhibit has this to say :
'One year ago the farms were turned over to the Experiment
Station, fenced and ready for the plow. They w~re covered with
sagebrush and looked as uninviting from the standpoint of agriculture as could be imagined. The transformation from a desert
to a fruitful field borders on the miraculous, and the result of the
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fir st season's work-only one year removed from sagebrush barrens-is amost incredible. The crops of va~ious varieties of wheat,
oats, barley, rye, speltz, Indian and Kaffir corn, sorghum and alfalfa, show surprising yields, while the growth of potatoes and
Slwar beets, the only vegetable tested, promise wonderful possibilities."
On three successive days the Salt Lake Tribune called attention to the exhibit, and made the following editorial comment:
('A feature of this Fair never before seen is the extensive exhibit" from the several dry farm stations of the State. The result of
th e present seasqn's work on these dry farms will prove an eyeop ner to the farmers generally, as the yield of grain from them
without any irrigation at all and in a time of less than the normal
precipitation during the growing season, is above the average
from irrigated farms. VVe trust that all the farmers will pay especial attention to this exhibit, for it is ,likely to mark the introduction of a new era in the farming of the whole arid region. The
exhibit is in the south-western corner of the building.
Some excellent specimens of flint corn ears more than 18
inche long, and over which the corn was uniformly distributed ;
lucern , two feet in length; brome grass IS inches in length, and
cereals fully the equal of anything that can be grown on irrigated
lands were on exhibit· Such crops were the means of convincing
many farmers and prominent business men of the State of the
practicabiiity of Arid Farming.

D.

30.

THE WORK YET TO BE DONE.

THE WORK OF THIS YEAR MUST BE REPEATED.

:\ gratifying as the results of this se"a son have been~ next
y ar's results will undoubt~dly b~ 'much better. For next year's
crop wi1.l have the summer fallowed land of one season in which
th e moisture of the past year has been accumulating. TI~en too,
th seeds, some of which were taken from the irrigated farm for
"thi year's work, will be better adapted· A nother important factr i th e experience gained by the Station workers and the local
ioremen in charge. It is only by the methodical applicati:-H1 of tile
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'Principles of modern science to the problems of arid farming that
the principles will be discovered, by means of which the deserts
'<::an be reclaimed successfully.
If the work as planned is carefully carried out for a series of
year principles will be discovered which will enable arid
farme rs to follow certain definite scientific laws, in selecting seed,
in planting and in .harvesting and the business will no longer be
followed in a haphazard way as at present. In the work of selecting varieties, it is important that the variety should have' been un-cler observation long enough to determine its good and bad qualitie. .
.
A single year's trial is not sufficient. So, too, with all of the
problems connected with time of seeding, the amounts to sow, the
,d epth of plowing, seeding, the frequency of tiUage, etc. One year's
work is not sufficient to answer' these questions, but only after
careful experimentation for several years will the problem find
.solution.

31.

A GREATER VARIETY OF CROPS MUST BE TESTED.

T he working force engaged in these experiments has been
1imited both in numbers and time, so that it has been impossible
to obtain for trial all the drouth resistant crops. There are many
crop grown in other countries which may be of great va.lue on
'Our de ert lands. - These crops may have been gro~n for a
~Teat man) ) ears in countries of limited
rainfall and on
oils with an abundance and even an excess of soluble salts·condition similar to those which obtain here-and when intro-duced may prove to be of grec~.t value.
Ar;, these experimen~s
p rogress, these crops will be introduced and a study of their
.adaptability and uses made.

32.

CULTURAL TESTS.

We have already inaugurated a number of tests involving the '
'use of the disk ' plow, the subsoiler, the disk harrow, the Halleck .
.We rea!1ze,
Weeder, and various other cultural implements.
.bowever, that there are many other implements and devices fo'r '
conserving moisture to be tried, and the introduction and ' testing
'of these implements is one of the plans of the future.

.'

102

BULLETIN . NO. 91.

Arid farming 4iffers from irrigation farming in that, since
much smaller returns per a~re are to be expected, a much larger
area of land must be handled. Economical, yet efficient, methods
of preparing the soil for seed, of seeding and of harvesting, will
ther~fore need to be devised. It is possible that the advantages of
co-operation in the way of tilling, plowing, reaping, and marketing will bring to this industry a rapid development, but the Station should make an extended study of these questions belore snggesting their adoption by the farmers.
Plowing by steam power is practiced extensively on some of
the large wheat farms of the central West and also on the Pacific
Coast. It is possible that steam power can be used advantageously
on large and extensive farms here. Steam plows are not profitable
on small areas, but where several hundred acres are to be handled
it is probable that it will be considerably cheaper than horsepower. The profitable use of' steam machinery, the comparison
C)f stationary and traction engines for plowing, the quickest and
most profitable method of clearing the ground of sage brush , the
seeding and reaping of large areas,-these are all questions . for
legitimate study on the part of the Station officers.

33.

QUALITY OF CROPS GROWN.

It has been the custom for many years foc the miJIers in this
section to pay a better price for wheat grown on arid farms than
for that from irrigated farms. This difference is based on the fact
that arid farm wheat is really superior, containing as it does a
higher per cent of protein, than does wheat from irrigated lands.
In our irrigation experiments it was found that the amount 'of
water applied affected strongly the proteid content of the wheat
kernel ; the plat receiving the least amount of water giving the
highest per cent of protein.*
There has been considerable speculation during recent years
concerning the comparative feeding value of irrigated and arid
farm lucern. There is undoubtedly a distinct difference in the
value of crops grown under these different conditions but all of
these matters should be submitted to careful experimentation for
their solution. It is our purpose to test the milling qualities of the
*See Bulletin No. 80, page 148, Utah Experiment Station.
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various varieties of v, heat g rown on arid lands and a mill has already been provided for this purpose. There is a need for careful
-ch emical analysis of all crops g r own on the e arid farms that the
valu e of th ese crops may be determined, and, furthermore, it is
probable that in these chemical studies further lig ht may ·be obtained on th e relations of arid plants to th e soil and to moi sture.

P RI NCIPLE S OF ARID FAR MI NG.*

34.

PLOW.IN-G.

To fu.ll y appreciate the necessity of plowing in ari d farming,'
it is important to know the relation of the plant to the soil, and the
method by which the plant obtains its moisture. While water is
held in the soil in three different forms , viz: free, capillary, and
h ygroscopic water , it is only the capillary water which is a direct
source of supply for plants. Capillary water is held as a distinct
film around the soil g rains. Fining and pulverizing the soil ren-ders it possible for more capillary wate~ to be held. Plowing the
land has a very appreciable influence on the amount of water that
-can be held by the soil, as has been shown by many experimenters.
At the time of seeding, this fall , the foremen on all of the farms
noticed the great amount of l'!lOisture present in the land plowed
a year ago-but which had not been cropped-as compared with
that in adjacent fields, not plowed.
Some years ago the writers took samples of soil to a depth
of five feet on two adjacent pieces of ground, one of which had
never been plowed, the other having been cultivated for a great
many years and from which a crop had just been removed. Notwithstanding the fact that the crop had used considerable quantities of moisture, there was still more than 53 tons per acre more
water in the ground which had been plowed and cropped.
Plowing land in the fall has a very gfea~ influence on the per
-cent of water held in the soil. Some years ago samples were re-ceived from adjacent pieces of ground in the same field, one of
which had been plowed in the fall and the other in the following
*This subject was discussed by the authors ·of this buJletin in
Bulletin No. 75 of the Utah Experiment Station.
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spring. The samples were secured on July 19th, and the accompanying table gives the results of the moisture determinations:
Inches

0-12
12-24
24-36
36 -48
48-60

I
I

...... ... · 1
.... ..... ·1
...... ' ... · 1
.......... /
..........

I

Total water in l
inches .. .... ·1

Fall Plowed
percent

Spring Plowed
per cent

Difference
percent

18.07
24·65)
22.18
33.90
40 .90

18·49
20.4 1
19·55
23. 24
29. 28

0.4 2
4. 2 8
2.63
10.66
10.81

53·54

46 . 8 7

7·47

The table shows a very preceptible difference i~ favor of fall
• plowing, a difference amounting to one-third of the average rainfall of the year or more than 506 tons of water to the acre in the
fir t five feet of soil. It will be observed that the difference in
soil moisture is much more marked at the fifth and sixth feet. The
moisture will be more effective in plant growth if found at thi
point, simply from the f~ct that it is less likely to be evaporated~
than if found in the first or second foot. At this point the p.lant can
obtain the moisture at the time when it is most needed. The Minnesota Experiment Station has shown that a wheat plant sixtythree days old, about two feet high and ready to head out, had
roots which had "penetrated to the depth of more than four feet.' ~
The depth to which the roots will p~netrate will depend very largely upon the character of the soil, the amount of water it holds,.
and the method of treatment. Although no data are at hand, it is.
believed that in this arid region the wheat plant sends its ropts.
in search of water to even a greater depth than that given above.
On October 16, of the same year, samples were again taker
from the same farm, this time to a .depth of ten feet. The samples.
were taken in the near vicinity of those taken July 19th. In the
meantime the farm had been seeded to wheat, and an excellent
stand had already, appeared.
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FAlL PLOWINU· ON SOIL MOISTURE.

I Fall Plowed
percent
I
0-12 .... ..... · 1
23·75
12-24 .... ..... ' 1
23. 83
28. II·
24-36 .... ......
36-48 ...... ... · 1
3 2 .98
48-60 .... .... . ·1
33· IS
60-72 .. . . ..... · 1
33·33
72-84 . . ... . ... · 1
36 .69
41. II
84-96 .... . ..... /
96-108 . .. ..... .
39. 08
108-120 .. ..... · 1
36 . 17
Total water in '
in ch es .. .. . . · 1
53 · 34
Inches

UTA~.

I Spring Plowed
! per cent

Difference
percent

'I

6.3 1
6. I I
10.04
10·43
3. 87
1.66
1.0S'
4·35
1.45
0.22

!

7·47

17·44
17.72
18.07
22·55
~9·28

31 . 67
35. 61
36 .76
37. 63
36 .39
46 . 8 7

,

.I

H ere the difference in favor of fall plowing is marked. . The
amount of moisture in the first five feet of the land plowed in the
fall was equal to 53.34 inches, while that of the spring plowed
was 46.87 inches, a difference of 7.47 inches, or more than onehalf of a year\ precipitation in favor of fall plowing.
While
.plowing is more difficult, and consequently more expensive, if
. done in the fall , the amount of moisture saved, and the increased
yields, more than compensate for the extra expense. Another advantage of plowing in the fall is that the farm work is not so pressing as in the spring time, and hence the farmer has an oppor·
tunity to distribute his work more evenly over the year.
The
freezing and thawing during the winter also alter the texture of
the soil, making it finer, and consequently keeping it in better condition for seeding.
The general consensus of opinion among arid farmers of experience is that deep plowing is much more effective than shallow plowing. The general practice on the dry farms is to use two
teams of horses on a fourteen-inch sulky plow and turn the soil to
a depth of eight to ten inches. On one large arid farm in Cache
County, the practice of sub-soiling about 20 inches deep is followed at least once in three years. Most farmers, however, think it
very doubtful whether this method of plowing has proved help-fut
enough to warrant the extra expense. Deep plowing is bendicial
because it increases the moisture holding capacity of the soil and,
as is believed by some, retains not only all the water ' added to it,

106

BULLETIN NO. 91.

but also draws some moisture from the deeper layers ,gained
through capillary action.
In an experiment conducted on tHe College farm some y ar
ago, ix plats '.I'lere plowed ten inches deep and six adjacent plat
plowed the same depth but subsoiledeight and one-half inches
deeper. The yields during the four years of the experiment are
rather interesting indicating' as they do the advantages in the way
of yield even when the soil is as shallow as that of the College
farm.

AVERAGE YIELD IN BUSHELS PER ACRE OF SIX PLATS.

Year

,I

1900 . . . .. . . . . . . . . . . . . . . . . . . . .
19°'1 ... . .................... .
1902 . . . . . . . . . . . . . . . . . . . . . . . .
190 3 ...................... . .

Average for four years

Subsoiled

8.4 2
8·94
-II .25
9. 02

9.4 1

I Not

Subsoiled

I
I

I

6·71
8.44
9·99
8.09

I

8.3 1

These yields were obtained without summer fallowing on the
shallow bench soil of the College Farm and where only the normal
.
precipitation was' available for the crop~
The . res1:llts of this· experiment indicate, strongly, . that subsoiling favors the storing and retaining of the moisture . that falls
upon the ground. Future experiments,. it is hoped, will demonstrate this more completely. Several years' experiments will be
necessary to determine the place, subsoiling should have in Utah
agriculture.
The theory has been advanced that, when the subsoil is loose
and gravelly, no benefits will result from subsoiling, but on the
contrary, much injury may be ·done. It is claimed that these soils,
when subsoiled, lose a great deal of moisture which .readily passes through them. In some sections of the country, east of us, the
general experience has been favorable to subsoiling hard and
compact soils. In this arid region, until further experiments are
completed, it will be unwise to draw conclusions on the subject .
.. The experience of most Utah farmers · has been that there is
very little difference in the fertility of the soil and the subsoil. .
As a consequence there is little danger of plowing too c!eep. On
most Utah farms, the luxuriant growth and larger yield on the
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back furrow , compared with the scanty 'growth and small yield
{)f the dead furrows emphasize tlIe importance of a deep seed bed.

35.

FALLOWING .

.

The practice of leaving the land fallow or unoccupied every
'other season, or in some instances, every third season, is followed
'On most arid farms. It has been discovered that this method results in better yields than where the land is continuously cropped.
The practice of fallowing originated in ancient times and is an
outg rowth of the inferior imp.lements of tillage used at that time.
The e tools did not stir ami pulverize the soils sufficiently to render
C!-vailable the plant food already in the soil and in consequence it
became necessary to allow the soil to weather and permit the
growth and decay of vegetable matter.
On many well conducted farms inh~lligent rotation has been
made to accomplish the results desired by fallowing. An intimate
knowledge of the feeding habits and needs of various crops enables the wise farmer to grow these crops in such succession that
plant food will be available to the crop at the time most needed.
Another object aimed at in fallowing is the eradication of troublesome weeds. This can be accomplished by rotation. On our arid
farms-, however, the great object aimed at in fallowing is the storing up or conservation of moisture for the succeeding crop.
By proper methods of tillage the precipitation of two years
may be stored in the soil and can be drawn upon by the crop when
needed. On many Utah farms under irrigation, continuous crops
-of wheat have been produced on the same land twenty and even
twenty-five yea;s in succession, without any appreciable decrease
yield. This proves the existence of a great store of plant foods in
Utah soils-. Such continuous cropping would be impossible on·the
arid farms, not because of lack of fertility, but because the precipi-.
tation of anyone year is not always sufficient for a crop; and experience has shown that . where the moisture of two seasons is
used in the production of one crop, or even the .moisture of three
seasons used for two crops, better . results are obtained. While
it is true that lucern may be grown continuously on the same land,
it must be kept in mind that this crop send its roots many feet into
the ground in search of water, while wheat and other cereals draw
only from a limited area. While the practice of summer fallovving
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is not to be commende on many of the small, intensively cultivated
farms of Utah, it certainly has its place on the arid farms. It may.
be wise on many of the arid farms where the soil is a light sand
and lacking in plant food, to grow green crops, and plow them under when coming into. head. R ye, vetch or clover may be' sown in
the fall after the wheat crop is removed and plowed under the next
Mayor June. Any of these crops will grow readily on poor land
and will furnish a large amount of vegetable matter to plow under.
Clover or vetch will be better than the other crop mentioned because they would not only add vegetable matter to the soil, but
during their period of growth they accumulate nitrogen from the
air. The addition of this vegetable matter to the soil not only add
plant food , but aids in setting free some of the plant food already
in the soil, making it available fOf the plant. It also aids light soils,
in absorbing and retaining' moisture which is a very important
consideration 6n arid farms. \N'hile green manuring has not come~nto general practice in U tah, it 5eems that the fertility, and moisture-holding capacity of many of our light soils might be m-aterially
increased by adopting this ~nethod. Where bare summer-fallow-·
ing is practiced, it rearely becomes necessary to p.low more than
once. The land should be plowed deep as soon as practicable afterthe crop is removed. Surface tillaO'e may b'e made sufficient t1'
keep the ground free from weeds and to give the land such preparation in preparing the seed bed as is necessary for the sowinO"
-of the seed in August and September. Of course the character of
the first plowing, the weed ;·, present and the soil, will determine
whether it will be better to rep low or simply to give surface tillage. , . ,
In brief, summer following clears the land of troublesome
weeds; improves the physical condition of the soil, ' and makes
available a larger amount of food and water supply. A to
whether the fallow should come every second or third year will
depend entirely on the character and condition of the land and
_the moisture available· Every arid farmer will have to study his
own conditions and deterniine his policy from a knowledge of theparticular needs .
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10~

SELECTION OF SEED AND SEEDING.

The practice among the arid farmers has been to- sow from
one and a half to two and a half bushels of seed wheat per acre.
Experience has shown, however, that from one-half to one bushel
per acre gives better r~suJts than where more seed is used.
After summer fallow there is usually ample moisture in the
soil, which will, if the seed bed has been properly prepared,
be sufo
ficient to properly germinate one-half bushel of seed and this wilt
furnish a sufficient number oof plants to stool out for a sufficiently
thick stand of wheat.
Where \\ heat is grown on the same land
two or more years in succession, the moisture in the soil at the time
of seeding will be less; and the prospects of all the -seeds gerl11inating consequently lessened; and therefore, more seed should be
used. Sometimes the soil is loose and open, or the season too far
advanced before seeding, for the most favorable conditions forthe "stooling out" of the ~heat. In these cases a ,larger amount
of seed will be necessary. The farmer mu t study his own individual conditions, and from his knowledge of the condition of
his land, determine the amount of seed to sow. The experiments.
during the past year on the amount of seed gave such conflictingresults that we have concluded that only continued experimentation through a series of years can give us results of any value.
Often, on the arid farms, where the wheat shells badly before beina- cut, no seed is used. This- method, howeveJ:, is ra.ther uncertain as to results and is not to be advised.
It is unfortunate for the wheat producers that a good variety
of arid farm wheat has not been developed. Too many arid farmers.
are now growing mixed varieties, notwithstanding the fact that at
least five cents per bushel more is paid for straight grades than
for mixed.
The wheat plant (as every other plant) is affected either advantageously or disadvantageously by its environment. If wheat
is grown on arid farms, it gradually adapts itself to arid conditions; hence the folly of obtaining seed from tho e who have
grown it under irrigation, only because it is larger and plumper.'
A satisfa·c tory variety should be chosen and by constant selection.
and grading, improved each year. In time the farmer who does.
this will have a ready market for his wheat, because of its uniformity. Farmers contemplating arid farming should obtain seect
from an arid farm where a good variety has been grown, and by·
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careful yearly election, develop a wheat suited to their conditions.
Care should be exercised in the beginning to obtain good seed,
knmvn to have a record of large yie.lds per acre, an~ then this seed
should be retained year after year. Changing seed merely to make
a change has its dangers in VI heat oTowing even on the irrigated
farms and to a greater extent on the arid farm.
A a result of a number of years experimenting with varieties
we feel sure that the arid farmer will make no mistake in selecting
any of the following varieties for fall seeding: Turkey, Gold
Coin or Forty Fold, \i\Tinter La Salle or .Lofthouse, Odessa, Red
-chaff, Blue Stem, Kofoid and Sonora. The important thing- is t~
select some on~ variety and by careful seh~ction improve that variety and not exchange for new and untried varieties .
~ s wheat is the principal crop of the arid farmer. the proper
tin~e at which it should be sown is an important consideration.
Very little of the wheat grown on arid .farms js spring sown, and
this amount is growing less each year. When sown on summer
fallowed lanQ it has become customary to sow . during the latter
part of August or early in September. If following wheat, then
the crop is removed as quickly as possible and the seeding is done
as oon as the land can be prepared.
Few farmers now wait for the fall rains before seeding, as
experience has generally shown that if the land is prepared and
seeded as early ~lS possible best results are secured. Oftentimes
the seeding is done at a time when the surface is dry and dusty,
but there is usually sufficient moisture two to four inches down to
cause germination. Even if such conditions should not prevail,
110 harm results from the seed lying in the ground until the fall
rains fU.rnish sufficient moisture for germination.
A few arid farmers sow in the spring on account of the danger
from winter killing. The past several winters have been attended
with very little snow to afford protection for the tender wheat
plant, and yet during this period there has not. been extensive win, ter killing. We conclude that there is but little danger from this
source and as a result of our observation and experience, would
strongly advise sowing fall wheat on arid farms.
It is difficult to find an arid farmer now who sows his seeds
broadcast. Press drills have come into almost general use and a
-drill is considered almost as essential in arid farming operations
~s · a plow. With a drill the seed can be placed more evenly in
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depth, and the depth to which the seed is to be sown can be regulated according to will. If the surface is dry, the wheat seed can
be planted as deep as three and one-half inches. If before or just
after fall rains the depth need not be greater than one inch. It is
possible for the young plant to come up through three or four inches of loose earth, and if sown at this depth, the roots enter at once
into the moist soil. The· press drill is a very useful implement because it presses the light open soil around the seed, causing quicker germination and results in preventing th~ wind from carr~ ing
the soil away.

37.

HARVESTING.

A brief di cussion of the general practice of harvesting wheat
on arid farms may be of interest to those who are contemplating
engaging in this industry. An effort has been made to reduce the
expense of all the operations connected with arid farming to the
minimum, and for this reason, methods of harvesting have been
devised by means of which the expense is much less than formerly.
The "header" has been found essential on the arid farms. Most of
the manufacturers of implements have headers on the market, but
all operate on the same general plan. Two teams are
required to operate the header, and two to six teams,
depending on the distance of the stack and the yield of gram, are
required for the wagons on which are the boxes for removing the
' heads of grain from the field to the stack.
s th e cutting and
stacking are done at the same time the expense of shocking the
grain is dispensed with. If the grain, when headed, be properly
stacked and covered, threshing may be delayed until a convenient
time; whereas, when cut with a ' binder and shocked, there is always danger of mould in the shock when the fall rains begin, and
consequently every farmer, under these circumstances: desires his
threshing done at the earliest possible opportunity. Another advantage in the use of a header lies in the fact that only the heads
of the grain are removed from the soil, leaving the straw, which
when plowed under, assists materially in retaining soil mosture
and fertility.
With a header, from twenty to twenty-five acres of grain are
cut and stacked in one day. With a binder it is rarely possible to
cut more than ten acres. In this fact lies one argument in favor
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of the use of a header. Oftentimes the grain becomes very ripe
. before cut and it becomes desirable to harvest as quickly as possible
to prevent .shelling. The closed boxes used by the header also affords a much less chance of loss from shelling than where the bind'er is used and the bundle is handled several times before reaching
•
the thresher.
The arid farmers in some seetions of the State have already
realized some of the advantages which come with mutual ownership of machinery, and in purchas.ing headers, it is the rule and not
the exception,- for one header to be owned by from two to six
farmers. These farmers realize that if wheat is to be grown at
-a cost below the average cos~ to irrigation or humid farmers, and if
-results are to be secured which will be a ·f air profit on the capital
invested, the most improved machinery must be brought into requisition, and this can be done, in many instarices, only by co'Operative ownership, by definite business methods, and by mutual
confiidence in their neighboring farmers. It is obvious that where
such a small) ield per acre is secured, and where an interest in expensive machinery must be had, that arid farming can be successful only on large areas. One business management can handle
vast tracts of land under arid conditions, and it seems useless to
'engage in the industry if this is the only source of income unless
160 acres are under tillage. It is more profitable if two quarter
sections can be used, because of the necessity of summer-fallowing
the land every other year, and the same implements, horses, etc.,
that are required to do the work for one quarter section can do the
work on two farms of this size.
The energies of the arid farmers have so far, in the main, been
bent in the direction of cheap proquction. It would seem desirable
that this same ingenuity should be exerted in a more systematic
and profitable method-of marketing. The wheat of the .arid farmer
IS sold miscellaneously on the market, no efforts having been made,
through concerted effort to sell- in bulk and directly to the flour
manufacturers. Advantages of combination in the way of tilling,
plowing, reaping, and marketing, which wi.ll eventually come to
result in· its rapid development. The tendency
this industr·y,
·o n the irrigated fa~ms of this State; with its rapidly increasing
population, is toward small farms with more intensive cultivation.
It is not possible, however, on the vast areas which can never be
brought under irrigation, to till successfully a few acres. It is to
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-be hoped, however, that homes will be built on farms of this chara-cter, and that no more land will be secured than can be farmed well.
If intelligence, industry and good judgment are brought to bear
upon the cultural methods, essential to this industry, we need not
fear a community of soil-robbers, but the farms may be made even
bett~r for future generations.
It is probable that the next few years .will witness the intro-duction of steam machinery and combined harvesters and threshers
-on large arid farms -throughout this region. Orcharding, dairy.
ing ~nd sugar beet growing will undoubtedly take the place of
wheat growing on the irrigated farms and thousands of acres of
Thus a
sage brush land will be converted into fields of grain.
source of revenue will be opened up which was undreamed of by
U tah's early settlers.

